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(54) Demodulation apparatus and demodulation method for mobile communication 



(57) A path timing comparing section compares cor- 
relation peak values and their path timings detected 
from a delay profile with correlation peak values and 
their path timings assigned to fingers in the previous cy- 



cle. If a path timing determining section detemnines from 
the comparison resu It that a path with high intensity level 
has appeared. It immediately assigns the path to a fin- 
ger. This enables maintaining good receiving character- 
istics. 
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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention 

[0001] The present invention relates to a demodula- 
tion apparatus and a demodulation method for mobile 
communication. In particular, it relates to a demodula- 
tion apparatus and a demodulation method for mobile 
communication adopting CDMA (Code Division Multiple 
Access). 

Description of the Related Art 

[0002] Conventionally, in a demodulation circuit as 
mentioned above a path diversity effect Is obtained by 
path search and RAKE combining. Examples In the prior 
art of this kind are disclosed in Japanese Patent Laid- 
Open No. 10-94041 (hereafter referred to as document 
1), Japanese Patent Laid-Open No. 10-200506 (here- 
after referred to as document 2), Japanese Patent Laid- 
Open No. 11-251962 (hereafter referred to as document 
3), and Japanese Patent Laid-Open No. 11-261528 
(hereafter referred to as document 4). 
[0003] The technique disclosed in document 1 in- 
volves using at least one of the receiving fingers for 
search. The technique disclosed in document 2 involves 
saving the maximum value among previous correlation 
values and using the maximum value in selecting high 
values out of correlation values. The technique dis- 
closed in document 3 involves detecting reception levels 
from reception signals, to compare them with a prede- 
termined threshold, and to determine whether or not a 
correlation signal of an internal memory should be out- 
putted to a reception path timing generation section de- 
pending on the comparison result. The technique dis- 
closed in the document 4 involves reading a sequence 
of measurements, deriving a timing offset having a res- 
olution higherthan a predetermined timing resolution of 
a searcher unit, and assigning a finger processing ele- 
ment to the best candidate path using the timing offset. 
[0004] In a mobile communication environment, radio 
waves to be received are suffered from changes Includ- 
ing appearance and disappearance caused by shadow- 
ing. Paths that have not been path-searched in intense 
path changes become interfering components for a re- 
ceiver and degrade the reception characteristics. Thus, 
path search with high accuracy and high speed is de- 
sired. However, none of the above mentioned docu- 
ments from 1 to 4 describe measures for solving this 
problem. 

SUMMARY OF THE INVENTION 

[0005] Accordingly, it is an object of the present inven- 
tion to provide a demodulation apparatus for mobile 
communication which can receive a path immediately 



after the path appears and provide good receiving char- 
acteristics; a demodulation method for the demodula- 
tion apparatus; and a recording medium on which a con- 
trol program for the demodulation method is recorded. 

5 [0006] For solving the above mentioned problem, a 
first aspect of the present invention is the demodulation 
apparatus for mobile communication having capability 
of cyclically selecting signals that meet a predetemnined 
condition out of signals incoming via different paths, 

10 combining the signals, and outputting the combined sig- 
nals, wherein the apparatus comprises threshold setting 
means, and signal selecting means for comparing an 
incoming signal with a threshold set by the threshold set- 
ting means and for selecting the compared signal ac- 

15 cording to the comparison result even if the signal does 
not meet the predetermined condition. 
[0007] Further a second aspect of the present inven- 
tion is the demodulation method for mobile communica- 
tion providing capability of cyclically selecting signals 

20 that meet a predetemnined condition out of signals in- 
coming via different paths, combining the signals, and 
outputting the combined signals, wherein the method 
comprises a first step of setting a threshold, and a sec- 
ond step of comparing an incoming signal with the 

25 threshold set by the first step and selecting the com- 
pared signals according to the comparison result even 
if the signal does not meet the predetermined condition. 
[0008] Further, a third aspect of the present invention 
is the recording mediuni on which a control program for 

30 a demodulation method for mobile communication is re- 
corded, the demodulation method providing capability 
of cyclically selecting signals that meet a predetemnined 
condition out of signals incoming via different paths, 
combining the signals, and outputting the combined sig- 

35 nals, wherein the control program is recorded on the re- 
cording medium and comprises a first step of setting a 
threshold, and a second step of comparing an incoming 
signal with the threshold set by the first step and select- 
ing the compared signals according to the comparison 

40 result even if the signal does not meet the predeter- 
mined condition. 

[0009] The first, second, and third aspects allow for 
reception of a path immediately after the path appears 
and providing good receiving characteristics, since 
45 these aspect are configured to compare the Incoming 
signals with the threshold set by the threshold setting 
means and to select the compared signals according to 
the comparison result even if the signals do not meet 
the predetemnined condition. 

50 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0010] 

55 Fig. 1 is a block diagram of a first embodiment; 

Fig. 2 is a block diagram of an example of a path 
comparing section 3; 

Fig. 3 is a diagrarii of a delay profile waveform indi- 
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eating processing in a level comparing section 33; 
Fig. 4 Is a flow chart showing operations of the path 
comparing section 3; 

Fig. 5 is a block diagram of a second embodiment; 
Fig. 6 Is a block diagram of the path comparing sec- 
tion 3 In the second embodiment; 
Fig. 7 Is a diagram of a profile waveform indicating 
processing in the path comparing section 3; 
Fig. 8 Is a diagram of a profile waveform indicating 
processing in the path comparing section 3; 
Fig. 9 is a block diagram of a third embodiment; 
Fig. 10 is a diagram of a delay profile waveform In- 
dicating processing In the path comparing section 3; 
Fig. 11 is a diagram of a delay profile waveform In- 
dicating processing in the path comparing section 3; 
Fig. 12 is a block diagram of a fifth embodiment; 
Fig. 1 3 is a diagram of a delay profile waveform in- 
dicating processing in the path comparing section 3; 
Fig. 14 is a diagram of a delay profile waveform in- 
dicating processing in the path comparing section 3; 
Fig. 1 5 is a flow chart showing operations of the sec- 
ond embodiment through the sixth embodiment; 
and 

Fig. 16 is a block diagram of an example of a re- 
cording medium drive. 

DESCRIPTION OF THE PREFERRED 
EMBODII^ENTS 

[0011] First, the features of the present invention will 
be described. A demodulation circuit for CDMA mobile 
communication according to the present Invention re- 
ceives a path immediately after the path appears to pro- 
vide good receiving characteristics by path search 
processing that involves adaptlvely controlling a guard 
level for finger assignment according to a correlation 
peak value obtained by calculation of a delay profile. 
[0012] Fig. 1 shows a configuration of the demodula- 
tion circuit to which outputs of quadrature detection are 
input. A path comparing section 3 compares correlation 
peak values and their path timings detected from a delay 
profile with correlation peak values and their path tim- 
ings assigned to fingers in the previous cycle. If a path 
timing determining section 4 detennlnes from the com- 
parison result that a path with high intensity level has 
newly appeared, it immediately assigns the path to one 
of the fingers 5. This allows for maintaining good receiv- 
ing characteristics. 

[0013] Now, embodiments of the present invention 
will be described with reference to the accompanying 
drawings. At first, a first embodiment will be described. 
Fig. 1 is a block diagram of the first embodiment of the 
present invention. It shows a configuration of the de- 
modulation circuit, which is adapted for a common de- 
modulation scheme In which fingers /a RAKE are used, 
[0014] Referring to Fig. 1, the demodulation circuit 
comprises a delay profile calculating section 1 , a corre- 
lation peak detecting section 2. a path comparing sec- 



tion 3, a path timing detennining section 4, fingers 5, a 
RAKE receiver section 6, and a received data process- 
ing section 7. 

[0015] Now, operations of this demodulation circuit 
5 will be described. I component signals and Q compo- 
nent signals that have been quadrature-detected and 
demodulated are respectively input to the delay profile 
calculating section 1. In the delay profile calculating sec- 
tion 1 , correlation calculation Is performed using known 
^0 data portions of the signals to be received, and a delay 
profile averaged by in-phase addition and power addi- 
tion is created. In the correlation peak detecting section 
2, peak search is performed for the delay profile created 
in the delay profile calculating section 1 to select path 
'5 locations with high power level for candidate path loca- 
tions to be assigned to the fingers, and their path timings 
and correlation values are input to the path comparing 
section 3. 

[0016] On the other hand, path timings assigned to 

20 the fingers in the previous cycle and their correlation val- 
ue Information have been fed back from the path timing 
determining section 4 to the path comparing sections, 
and a threshold is determined from the correlation value 
information. Then, the path comparing section 3 com- 

25 pares the information that is input from the correlation 
peak detecting section 2 with the infomnation fed back 
from the path timing determining section 4 to determine 
whether or not there is a path exceeding the threshold 
among the path timings that have not been assigned to 

30 the fingers. Then, it outputs the comparison result to the 
path timing determining section 4. 
[0017] The path timing determining section 4 is pro- 
vided with a guard level to prevent flapping of paths to 
be assigned to the fingers. Thus, the path timing deter- 

35 mining section 4 assigns a path timing to a finger if its 
peak is detected at a certain path location for more than 
once, and excludes a path timing from assignment to a 
finger if Its peak is not detected for more than once. This 
processing In the path timing detemnlning section 4 is 

40 well known. 

[0018] In the present invention, however, if the com- 
parison result in the path comparing section 3 Indicates 
that an intense path exceeding the threshold has ap- 
peared, the path comparing section 3 controls the guard 

45 level (I.e. the guard level is decreased or caused to be 
disregarded for that path timing), and the path timing de- 
termining section 4 immediately assigns the intense 
path to a finger This processing by the path comparing 
section 3 and the path timing determining section 4 is 

50 the novel part of this invention. 

[0019] Then, the fingers section 5 performs de- 
spreading with the timings of the paths assigned respec- 
tively to the fingers, and the RAKE receiver section 6 
combines the de-spreading result of each finger Then, 

55 from the signals combined and provided with a path di- 
versity effect, the received data processing section 7 ob- 
tains a desired demodulation result for outputtlng. 
[0020] On the other hand, if an intensive path exceed- 
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ing the threshold does not appear, the guard level is 
used to prevent flapping of paths to be assigned to the 
fingers. In other words, the feature of the present inven- 
tion is that, when a path with high intensity level that 
could be an intense Interfering connponent if not RAKE- 
connbined appeared, the path is assigned to a finger in 
preference to other paths. Assigning such a path with 
high intensity level to a finger in preference to other 
paths enables maintaining good receiving characteris- 
tics. 

[0021] Now, a configuration of the path comparing 
section 3 will be described. Fig. 2 is a block diagram of 
an example of the path comparing section 3. Referring 
to it, the path comparing section 3 comprises a path lo- 
cation comparing section 31, a threshold calculating 
section 32, a level comparing section 33, and a guard 
level controlling section 34. 

[0022] Next, operations of this path comparing sec- 
lion 3 win be described. Correlation peak deteclion data 
D1 obtained in the correlation peak detecting section 2 
as well as finger assignment data D2 of the previous 
cycle obtained in the path timing determining section 4 
are Input to the path location comparing section 31 to 
compare the path locations of both data D1 and D2. The 
threshold calculating section 32 calculates a threshold 
03 based on the finger assignment data D2. The level 
comparing section 33 compares the outputs of the path 
location comparing section 31, i.e. the level of the data 
D1 and the threshold D3, where the path location of the 
data D1 Is determined to be unmatched with the path 
location of the data D2 of the previous cycle. Then, the 
comparison result is input to the guard level controlling 
section 34. The controlling section 34 controls the guard 
level in the path timing determining section 4 according 
to the comparison result. That is, if the level of the data 
D1 Is determined to be equal to or above the threshold 
D3, the guard level controlling section 34 decreases the 
guard level in the path timing determining section 4 or 
causes the guard level to be disregarded. On the other 
hand, if the level of the data D1 is delennined to be be- 
low the threshold D3, the guard level controlling section 
34 causes the guard level in the path timing determining 
section 4 to be executed. 

[0023] Next, the method for calculating the threshold 
in the threshold calculating section 32 will be described. 
The threshold calculating section 32 first detects the 
maximum peak value A from the finger assignment data 
D2 of the previous cycle. Then, it multiplies A by B, the 
result of which is the threshold D3 (D3 = A x B). The 
value for B can be one or above one (B ^ 1; e.g. 1 .1). 
However, it is not to be limited to this value, but it may 
be a value below one (0 < B < 1 ; e.g. 0.9). In other words, 
different values can be set for B, depending on the pur- 
pose. 

[0024] Fig. 3 is a diagram of a delay profile wavefomi 
Indicating the processing In the level comparing section 
33. Referring to it, if the level comparing section 33 de- 
tects that the level of the data F1 , which was determined 



to be unmatched with the path location of the data of the 
previous cycle, is equal to or above the threshold D3, 
the guard level controlling section 34 controls the guard 
level in the path timing determining section 4. Then, the 
5 path timing determining section 4 assigns the data F1 
to one of the fingers 5 in preference to other data. 
[0025] Now, the operations of the path comparing 
section 3 will be described in detail with reference to Fig. 
1 and 4. Fig. 4 is a flow chart showing the operations of 
10 the path comparing section 3. First, the correlation peak 
detecting section 2 detects a correlation peak value and 
a peak location from the delay profile obtained in the 
delay profile calculating section 1 (step 20). Then, the 
path comparing section 3 (specifically the path location 
'5 comparing section 31) determines whether or not the 
detected peak location has been already assigned to a 
finger (step 21). Here, a mask width M (fVl is a real 
number) is set so as not to cause excess switches of 
assignment in the finger assignment processing. If the 
20 detected timing is within M (if Yes in step 21), the path 
is considered as an identical path, and it is determined 
that tracking is performed (step 22). 
[0026] The path comparing section 3 (specifically the 
threshold calculating section 32) also has the threshold 
25 D3 prepared for determining whether or not the path is 
a newly generated candidate path having high power. If 
the peak value Is determined to be that of a different 
path in step 21 (if No in step 21 ), the peak value is com- 
pared with the threshold D3 in the path comparing sec- 
30 tlon 3 (specifically In the level comparing section 33) 
(step 23). Then, if the peak value is equal to or above 
the threshold D3 (if Yes in step 23), the guard level con- 
trolling section 34 controls the guard level in the path 
timing determining section 4 (step 25). On the other 
35 hand, if the peak value is below the threshold D3 (if No 
in step 23), the guard level controlling section 34 does 
not control the guard level in the path timing determining 
section 4 (step 24). 

[0027] The path timing determining section 4 uses the 
40 information (infomiation of whether controlling the guard 
level or not) from the path comparing section 3 (specif- 
ically the guard level controlling section 34). If the de- 
tected peak Is below the threshold D3, the path timing 
determining section 4 determines whether or not the 
path can be assigned to a finger without the guard level 
condition being controlled (see step 24). If the peak Is 
equal to or above the threshold D3, It controls the guard 
level conditions (see step 25) to assign the path to a 
finger in preference to other paths with the decreased 
so guard level that is less than the guard level of step 24. 
Then, the path to be assigned to a finger is determined 
from the results of step 22, 24, and 25 (step 26). 
[0028] In this first embodiment, the maximum peak 
value A is detected in the finger assignment data D2 of 
55 the previous cycle to determine the threshold D3 based 
on the maximum peak value A. However, this embodi- 
ment is not limited by the data D2 of "the previous cycle" , 
but it can be configured to determine the threshold D3 
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based on the average of maximum peak values for the 
past several cycles, for example. 
[0029] Next, a second embodiment will be described. 
Fig. 5 is a block diagram of the second embodiment. In 
Fig. 5, components similar to those in the configuration 
of the first embodiment (see Fig. 1 ) will be labeled with 
the like reference numbers, and description about them 
will be omitted. 

[0030] Referring to Fig. 5, the second embodiment is 
different from the first embodiment In that the feedback 
line from the path timing determining section 4 to the 
path comparing section 3 Is eliminated. In other words, 
It is different from the first embodiment in that the path 
comparing section 3 does not determine the threshold 
D3 based on the finger assignment data D2 of the pre- 
vious cycle. In the second embodiment, the path com- 
paring section 3 uses a fixed value D4 as the threshold. 
[O031] Now, a configuration of the path comparing 
section 3 will be described. Fig. 6 Is a block diagram of 
the path comparing section 3 In the second embodi- 
ment. In Fig. 6, components similar to those in the con- 
figuration of the path comparing section 3 in the first em- 
bodiment (see Fig. 2) will be labeled with the like refer- 
ence numbers, and description about them will be omit- 
ted. Referring to Fig. 6, the path comparing section 3 
comprises the.threshold calculating section 32, the level 
comparing section 33, and the guard level controlling 
section 34. That Is, the path location comparing section 
31 is eliminated. 

[0032] Next, operations of the path comparing section 
3 will be described. The threshold calculating section 32 
do not specially calculate the threshold, since the above 
mentioned fixed value D4 is input to the threshold cal- 
culating section 32 and adopted directly as the thresh- 
old. The level comparing section 33 compares the cor- 
relation peak detection data D1 from the correlation 
peak detecting section 2 with the threshold D4. If the 
data D1 is equal to or above the threshold D4, the level 
comparing section 33 causes the guard level controlling 
section 34 to control the guard level. Accordingly, the 
correlation peak detection data D1 is assigned to a fin- 
ger in the path timing determining section 4. On the other 
hand, if the data D1 is below the threshold D4. the level 
comparing section 33 does not cause the guard level 
controlling section 34 to control the guard level. Accord- 
ingly, the guard level processing is perfonned in the path 
timing determining section 4. 

[0033] Fig. 7 and 8 are diagrams of profile waveforms 
Indicating the processing in the path comparing section 
3. They show that the threshold D4 is fixed In both cases 
where it is compared with the delay profile of the previ- 
ous cycle and where it is compared with the current de- 
lay profile. They also show that a data having the max- 
imum peak value F2 that is above the threshold D4 (data 
of a path location that is different from a path location 
assigned to a finger In the previous cycle) was detected 
by the path comparing section 3 In the current compar- 
ison. Thus, the path comparing section 3 controls the 



guard level so that the data having the maximum peak 
value F2 is assigned to one of the fingers 5 in preference 
to other data in the path timing determining section 4. 
[0034] Now, a third embodiment will be described. 
5 Fig. 9 is a block diagram of the third embodiment. In Fig. 
9, components similar to those In the configuration of 
the first embodiment (see Fig. 1 ) will be labeled with the 
like reference numbers, and description about them will 
be omitted. 

10 [0035] Referring to Fig. 9, the third embodiment is dif- 
ferent from the second embodiment (see Fig. 5) in that 
a level calculating section 8 is provided instead of the 
fixed value D4. Output of the delay profile calculating 
section 1 is input to the level calculating section 8, and 

15 output of the level calculating section 8 is input to the 
path comparing section 3. The level calculating section 
8 detects data having the maximum peak value F3 from 
the delay profile of the current cycle (not of the previous 
cycle). Then, the threshold calculating section 32 in the 

20 path comparing section 3 calcu^ates the threshold D5 
based on the maximum peak value F3. That is, the 
threshold calculating section 32 multiplies the nnaximum 
peak value F3 by G(0<G<1), the result of which is the 
threshold D5 (D5 = F3 X G). 

25 [0036] Fig. 1 0 is a diagram of a delay profile waveform 
indicating the processing in the path comparing section 
3. It shows that the maximum peak value F4 that is equal 
to or above the threshold D5 (data of a path location that 
is different from a path location assigned to a finger in 

30 the previous cycle) was detected in the current cycle. 
Thus, the path comparing section 3 controls the guard 
level so that the data having the maximum peak value 
F4 is assigned to one of the fingers 5 in preference to 
other data in the path timing determining section 4. 

35 [0037] Now, a fourth embodiment vyill be described. A 
block diagram of the fourth embodiment is similar to the 
block diagram of the third embodiment (Fig. 9). The 
fourth embodiment is different from the third embodi- 
ment in that the level calculating section 8 calculates an 

40 average D6 of values other than the detected peak value 
obtained by delay profile calculation in the current cycle 
(i.e. an averaged interference level or noise level) and 
determines the threshold based on the average D6. 
That is, it multiplies the average D6 by H (1 gH), the re- 
suit of which is the threshold D7 (D7 = D6 x H). 
[0038] Fig. 1 1 is a diagram of a delay profile waveform 
indicating the processing in the path comparing section 
3. It shows that the maximum peak value F5 that is equal 
to or above the threshold D7 (data of a path location that 

50 is different from a path location assigned to a finger in 
the previous cycle) was detected by the path comparing 
section 3 in comparing the current cycle. Thus, the path 
comparing section 3 controls the guard level so that the 
data having the maximum peak value F5 is assigned to 

55 one of the fingers 5 in preference to other data in the 
path timing determining section 4. 
[0039] Now, a fifth embodiment will be described. Fig. 
12 is a block diagram of the fifth embodiment. In Fig. 12, 
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components similar to those in the configurations ol the 
third and fourth embodiments (see Fig. 9) will be labeled 
with the like reference numbers, and description about 
them will be omitted. The fifth embodiment is different 
from the third and fourth embodiments in that a delay 
section 9 is added to the output side of the level calcu- 
lating section 8, and that the output of the delay section 
9 is input to the path comparing section 3. This means 
that the calculation result of the level calculating section 
8 is delayed by one cycle in the delay section 9 and then 
input to the path comparing section 3. The path compar- 
ing section 3 compares the delay profile of the cun^ent 
cycle with the threshold of the previous cycle. 
[0040] In the fifth embodiment, data having the max- 
imum peak value F6 is detected from the delay profile 
of the previous cycle to determine the threshold based 
on the maximum peak value F6. That is, it multiplies the 
maximum peak value F6 by G (0 < G < 1), the result of 
which is the threshold D8 (D8 = F6 x G), 
[O041] Fig. 13 is a diagram of a delay profile waveform 
indicating the processing in the path comparing section 
3, It shows that data having the maximum peak value 
F7 that is equal to or above the threshold D8 (data of a 
path location that is different from a path location of data 
of the previous cycle) was detected by the path compar- 
ing section 3 in the current cycle by comparing the delay 
profile of the current cycle with the threshold D8 deter- 
mined based on the delay profile of the previous cycle. 
Thus, the path comparing section 3 controls the guard 
level so that the data having the maximum peak value 
F7 Is assigned to one of the fingers 5 in preference to 
other data in the path timing detemnining section 4. 
[0042] Now, a sixth embodiment will be described. 
The configuration of the sixth embodiment is similar to 
the configuration of the fifth embodiment (see Fig. 12). 
The sixth embodiment is different from the fifth embod- 
iment in that it calculates an average D9 of values other 
than the detected peak value obtained by the delay pro- 
file calculation in the previous cycle (i.e. an averaged 
interference level or noise level) for the threshold and 
detennines the threshold based on the average D9. 
That is, it multiplies the average D9 by H (1 ^H), the re- 
sult of which is the threshold D10 (DIG = D9 X H). 
[0043] Fig. 14 is a diagram of a delay prof lie wavefomi 
indicating the processing in the path comparing section 
3. It shows that data having the maximum peak value 
F8 that is equal to or above the threshold D10 (data of 
a path location that Is different from a path location of 
data of the previous cycle) was detected by the path 
comparing section 3 in the current cycle by comparing 
the delay profile of the current cycle with the threshold 
DIG determined based on the delay profile of the previ- 
ous cycle. Thus, the path comparing section 3 controls 
the guard level so that the data having the maximum 
peak value F8 is assigned to one of the fingers 5 in pref- 
erence to other data in the path timing detecting section 
4. 

[0044] Fig. 1 5 is a flow chart indicating the operations 



of the second embodiment through the sixth embodi- 
ment. Referring to it, first the threshold is set based on 
the delay profile determined in the delay profile calcu- 
lating section 1 (step 31 ). Then, It is determined whether 

5 or not a correlation peak value detected in the correla- 
tion peak detecting section 2 is equal to or above the 
threshold (step 32). If the correlation peak value is equal 
to or above the threshold (if Yes in step 32). the guard 
level is controlled (step 33). On the other hand, if it is 

10 below the threshold (if No in step 32), the guard level is 
not controlled (step 34). Then, the path to be assigned 
to a finger is determined by the results of steps 33 and 
34 (step 35). 

[0045] Now, a seventh embodiment will be described. 

15 The seventh embodiment relates to a recording medium 
on which a control program for the demodulation meth- 
od is recorded. Fig. 1 6 is a block diagram of an example 
of a recording medium drive. Referring to it, the record- 
ing medium drive consists of a CPU (Central Processing 

^0 Unit) 1 1 , an Input section 1 2, a storage section 1 3, and 
a path search processing circuit 15. The path search 
processing circuit 15 represents the above described 
path search processing section that consists of the de- 
lay profile calculating section 1 , the correlation peak de- 

25 tecting section 2, the path comparing section 3, the path 
timing determining section 4, and so on. Recorded on 
the recording medium 14 is the control program repr 
sented by the above described flow charts of Fig. 4 r c^u 
15. 

30 [0046] Next, operations of the recording medium drive 
will be described. When an instruction to input the pro- 
gram is first output from the input section 1 2 to the CPU 
11, the CPU 11 reads the control program from the re- 
cording medium 1 4 and writes it into the storage section 

35 1 3. After that, when an instruction to initiate the program 
is output from the input section 12 to the CPU 11, the 
CPU 1 1 reads the control program from the storage sec- 
tion 13 and controls the path search processing circuit 
1 5 based on the control program. The details on thecon- 

40 trol will not be described, as it has been given above. 
[0047] According to the first invention of the present 
invention, it is possible to receive a path immediately 
after the path appears and to provide good receiving 
characteristics. This is because the first invention is the 

45 demodulation apparatus for mobile communication hav- 
ing capability of cyclically selecting signals that meet a 
predetermined condition out of signals incoming via dif- 
ferent paths, combining the signals, and outputting the 
combined signals, wherein the demodulation apparatus 

50 comprises threshold setting means, and signals select- 
ing means for comparing the incoming signals with a 
threshold set by the threshold setting means and for se- 
lecting the compared signals according to the compari- 
son result even if the signals do not meet the predeter- 

55 nriined condition. 

[0048] Specifically, a first advantage Is the ability of 
quickly tracking changes in paths to be received and 
providing good receiving characteristics. This is provid- 
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ed by the fact that it is possible to respond to paths to 
be received immediately after they appear by assigning 
a new path with high power to a finger In preference to 
other paths if such a path is detected from the delay pro- 
file. 5 
[0049] A second advantage is the ability, of reducing 
the Influence of erroneous detection of path timings 
caused by noise, and providing good receiving charac- 
teristics. This is provided by the fact that it is possible to 
control the guard level in an appearance of a path with io 
a sufficiently high level of intensity using a threshold for 
the guard level control. 

[0050] Further, according to the second invention of 
the present invention, the same advantages as those of 
the above mentioned first invention are obtained. This is 
Is because the second invention is the demodulation 
method for mobile communication providing capability 
of cyclically selecting signals that meet a predetermined 
condition out of signals incoming yia different paths, 
combining the signals, and outputting the combined sig- 20 
r nals, wherein the demodulation method comprises a 

first step of setting a threshold, and a second step of 
comparing the incoming signals with the threshold set 
by the first step and selecting the compared signals ac- 
cording to the comparison result even if the signals do ^5 
not meet the predetemnined condition. 
[0051] Further, according to the third invention of the 
present invention, the same advantages as those of the 
above mentioned first invention are obtained. This is be- 
cause the third invention is the recording medium on 30 
which a control program for a demodulation method for 
mobile communication is recorded, the demodulation 
method providing capability of cyclically selecting sig- 
nals that meet a predetermined condition out of signals 
incoming via different paths, combining the signals, and 35 
outputting the combined signals, wherein the control 
program is recorded on the recording medium and com- 
prises a first step of setting a threshold, and a second 
step of comparing the incoming signals with the thresh- 
old set by the first step and selecting the compared sig- 40 
nals according to the comparison result even if the sig- 
nals do not meet the predetermined condition. 

Claims 45 

1. A demodulation apparatus for mobile communica- 
tion having capability of cyclically selecting signals 
: that meet a predetennined condition out of signals 

Incoming via different paths, combining the signals, so 
and outputting the combined signals, comprising: 

the apparatus comprises threshold setting 
- means; and 

signal selecting means for comparing an In- 55 
coming signal with a threshold set by said 
threshold setting means and for selecting said 
compared signal according to said comparison 



result even if said signal does not meet said 
predetermined condition. 

2. A demodulation apparatus for mobile communica- 
tion according to claim 1 , wherein said threshold 
settingmeans sets the threshold based on correla- 
tion value information for signals selected in the pre- 
vious cycle. 

3. Ademodulation apparatus for mobile communica- 
tion according to claim 1 , wherein said threshold 
settingmeans sets the threshold based on correla- 
tion value information for signals selected in the cur- 
rent cycle. 

4. A denfiodulation apparatus fonnobile communica- 
tion according to claim 1 , wherein said signal se- 
lecting means selects signals that are signals of 
path locations different from path locations of the 
signals selected in the previous cycle and that are 
equal to or above the threshold. 

5. Ademodulation apparatus formobile communica- 
tion according to claim 1 , wherein said threshold 
setting means sets the threshold based on the max- 
imum peak value of the signals selected in the pre- 
vious cycle. 

6. A demodulation apparatus for mobile communica- 
tion according to claim 1 , wherein said threshold 
sening means sets the threshold as a fixed value. 

7. A demodulation apparatus for mobile communica- 
tion according to claim 1 , wherein said threshold 
settingmeans sets the threshold based on the max- 
imum peak value obtained by calculation of a delay 
profile. 

8. Ademodulation apparatus for mobile communica- 
tion according to claim 1 , wherein said threshold 
setting means sets the threshold based on an av- 
erage of values other than a detected peak value 
by calculation of a delay profile. 

9. A demodulation method for mobile communication 
providing capability of cyclically selecting signals 
that meet a predetermined condition out of signals 
incoming via different paths, combining the signals, 
and outputting the combined signals, comprising: 

a first step of setting a threshold; and 
a second step of comparing an incoming signal 
with a threshold set by said first step and se- 
lecting said compared signal according to said 
comparison result even If said signal does not 
meet said predetermined condition. 

10. A demodulation method for mobile communication 
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according to claim 9, wherein said first step com- 
prises setting the threshold based on correlation 
value Information for signals selected in the previ- 
ous cycle. 

11. A demodulation method for mobile communication 
according to claim 9. wherein said first step com- 
prises setting the threshold based on con'elation 
value information for signals selected in the cun-ent 
cycle. 

12. A demodulation method for mobile communication 
according to claim 9, wherein said second step 
comprises selecting signals that are signals of path 
locations different from path locations of the signals 
selected in the previous cycle and that are equal to 
or above the threshold. 

13. A demodulation method for mobile communication 
according to claim 9, wherein said first step com- 
prises setting the threshold based on the maximum 
peak value of the signals selected in the previous 
cycle. 

14. A demodulation method for mobile communication 
according to claim 9, wherein said first step com- 
prises setting the threshold as a fixed value. 

15. A demodulation method for mobile communication 
according to claim 9, wherein said first step com- 
prises setting the threshold based on the maximum 
peak value obtained by calculation of a delay pro- 
file. 

16. A demodulation method for mobile communication 
according to claim 9, wherein said first step com- 
prises setting the threshold based on an average of 
values other than a detected peak value by calcu- 
lation of a delay profile. 

17. A recording medium on which a control program for 
a demodulation method for mobile communication 
Is recorded, the demodulation method providing ca- 
pability of cyclically selecting signals that meet a 
predetermined condition out of signals incoming via 
different paths, combining the signals, and output- 
ting the combined signals, wherein 

the control program is recorded on the record- 
ing medium and comprises a first step of setting a 
threshold, and a second step of comparing an in- 
coming signal with a threshold set by said first step 
and selecting said compared signal according to 
said comparison result even If said signal does not 
meet said predetermined condition. 

18. A recording medium according to claim 1 7, wherein 
saidfirst stepcomprises setting the threshold based 
on correlation value information for signals selected 



in the previous cycle. 

19. A recording medium according to claim 17, wherein 
said first step comprises setting the threshold based 

5 on correlation value information for signals selected 
in the current cycle. 

20. A recording medium according to claim 1 7, wherein 
said second step comprises selecting signals that 

10 are signals of path locations different from path lo- 
cations of the signals selected In the previous cycle 
and that are equal to or above the threshold. 

21. A recording medium according to claim 17, wherein 
15 said first step comprises setting the threshold based 

on the maximum peak value of the signals selected 
in the previous cycle. 

22. A recording medium according to claim 17, wherein 
20 said first step comprises setting the threshold as a 

fixed value. 

23. A recording medium according to claim 1 7, wherein 
said first step comprises setting the threshold based 

25 on the maximum peak value obtained by calculation 
of a delay profile. 

24. A recording medium according to claim 1 7, wherein 
said first step comprises setting the threshold based 

30 on an average of values other than a detected peak 
value by calculation of a delay profile. 

25. A demodulation apparatus for mobile communica- 
tion according to claim 1 , wherein said predeter- 

35 mined condition is to detect the pealk of said signals 
at a certain path location for more than once. 

26. Ademodulation apparatus for mobile communica- 
tion according to claim 1 , wherein said signal se- 

40 lecting means serects said cpmpared signal if tha 
level of said incoming signal is equql to or above 
said threshold. 

27. A demodulation method for mobile communication 
45 accordig to claim 9, wherein said predetennined 

condition is to detect the peak of said signals at a 
certain path location for more than once. 

28. A demodulation method for mobile communication 
50 according to claim 9, wherein said second step se- 
lects said compared signal if the level of said Incom- 
ing signal is equql to or above said threshold. 

29. A recording medium according to claim 1 7, wherein 
55 said predjDtermined condition is to detect the peak 

of said signals at a certain path location for more 
than once. 
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30. A recording medium according to claim 1 7, wherein 
said second step selects said compared signal if the 
level of said incoming signal is equql to or above 
said threshold. 
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